Peptide-mediated interference with baculovirus transduction.
Baculovirus represents a multifunctional platform with potential for biomedical applications including disease therapies. The importance of F3, a tumor-homing peptide, in baculovirus transduction was previously recognized by the ability of F3 to augment viral binding and gene delivery to human cancer cells following display on the viral envelope. Here, F3 was utilized as a molecular tool to expand understanding of the poorly characterized baculovirus-mammalian cell interactions. Baculovirus-mediated transduction of HepG2 hepatocarcinoma cells was strongly inhibited by coincubating the virus with synthetic F3 or following incorporation of F3 into viral nucleocapsid by genetic engineering, the former suggesting direct interaction of the soluble peptide with the virus particles. Since internalization and nuclear accumulation of the virus were significantly inhibited or delayed, but the kinetics of viral binding, initial uptake, and endosomal release were unaffected, F3 likely interferes with cytoplasmic trafficking and subsequent nuclear transport of the virus. A polyclonal antibody raised against nucleolin, the internalizing receptor of F3, failed to inhibit cellular binding, but considerably reduced viral transduction efficiency, proposing the involvement of nucleolin in baculovirus entry. Together, these results render the F3 peptide a tool for elucidating the mechanism and molecular details conferring to baculovirus-mediated gene transduction in mammalian cells.